Release of endothelium-derived relaxing factor is modulated both by frequency and amplitude of pulsatile flow.
We have dissociated the effects of frequency and amplitude of pulsatile flow on flow-induced release of endothelium-derived relaxing factor (EDRF) using cascade bioassay. Rat aortic segments were buffer perfused with a peristaltic pump at a constant mean flow rate of 9 ml/min. EDRF activity in effluent was measured by relaxation of endothelium-denuded rabbit aortic rings preconstricted by phenylephrine. Pulse frequency was varied over the range 0.1-12 Hz at a constant amplitude of 2 mmHg; pulse amplitude was varied over the range 2-16 mmHg at a constant frequency of 0.1 Hz. Relaxation of the detector vessel depended on frequency of flow through the donor; peak response occurred between 4.2 and 6 Hz and was approximately three times greater than that induced at lower or higher frequencies. In contrast, increases in pulse pressure amplitude (maximum 16 mmHg) monotonically augmented constriction of partially preconstricted detector tissue by up to 10%. Incubation of the donor vessel with NG-nitro-L-arginine methyl ester (L-NAME), an inhibitor of nitric oxide synthesis, or removal of its endothelium by rubbing, abolished both the frequency- and the amplitude-dependent effects observed in the detector tissue, indicating that these were mediated by changes in EDRF release. Increasing the amplitude of the pressure pulse also reduced mean perfusion pressure (by up to 50%), implying distension of donor vessel since mean flow rate was constant. This fall in pressure was not affected by incubation with L-NAME or removal of endothelium, indicating that it was not dependent on EDRF activity.(ABSTRACT TRUNCATED AT 250 WORDS)